A french-japanese collaboration has permitted to observe 3 exceptionally rare stars thanks to spectra obtained at the Subaru telescope in Hawaii and the VLT in Paranal. These stars are not only extremely metal poor stars but exhibit a very high [Sr/Ba] ratio. The aim of this project was to detect and measure the 3404.579 Å transition of Palladium, an element with an atomic number between Sr and Ba. One true measurement and two upper limits of Palladium, combined to the data found in the literature support the hypothesis of a correlation between [Pd/Ba] and [Sr/Ba] supporting the hypothesis that Pd is substancially produced by weak r-process during the early phases of the galactic evolution.
Introduction
Many sites have been proposed to explain the creation of the r-process elements. All these sites have in common that the r-process elements (typically europium) have been formed under dynamical conditions and associated with the final stages of evolution of massive stars or binary compact mergers. This process is a primary process , i.e. it does not need to have Fe already present in the star to form the r-process. As a consequence, SNeII or mergers with no or little Fe content are able to build r-process but not s-process elements. Therefore, the heavy elements that we see in very metal poor stars have been only built by r-process. This point has been made already by [11] . [Fe/H] suggests that Sr at least does not come from a universal process. Furthermore, abundance patterns of several metalpoor stars show that lighter neutron-capture elements (Z < 56) significantly deviate from the scaled solar r-process curve (e.g., [5] ; [9] . These observations imply the presence of another astrophysical site for lighter r-process elements.
For example, theoretical calculations on r-process nucleosynthesis by [12] and chemical evolution of the Galaxy by [6] suggests the existence of a process favoring the synthesis of the "lighter" heavy elements (Sr,Y,Zr), called the "weak r-process" , a process which will form the light heavyelements and not the heavier ones. The site of this process would be associated with SN explosions from the collapse of Ne-O-Mg cores [13] . In order to investigate the extent (in atomic number) of the second r-process, we focused on the abundance of Pd, an element with an atomic number between Sr and Ba, in stars with large excesses of light neutron-capture elements (e.g., Sr, Z=38). Theoretical calculations have predicted a tight correlation between [Pd/Ba] and [Sr/Ba] if Pd is mostly built by weak r-process during the early galactic phase [6] .
Observations
The observations have been performed using SUBARU + HDS for the northern star and Kueyen + UVES for the two southern targets. The cumulative exposure time for the 3 stars exceeds 20 hours. A classical LTE analysis has been carried out for our sample of stars. We made use of the OSMARCS model atmospheres. Solar abundances were adopted from [4] . The elemental abundance analysis was carried out using a current version of the turbospectrum code [1] 
PoS(NIC XI)264
Constraints on the weak r-process: Abundance of Palladium in metal poor stars Patrick François 
Results
In Fig. 1 
Discussion
Our results confirm the correlation between the ratios [Pd/Ba] and [Sr/Ba]. These results can be compared with the detailed calculation of a galactic chemical evolution model [12] where the weak and main r-process are assumed to be the stars of 8 -10 M and 20 -30 M respectively. The new data seems to favor a slope closer to unity than the one found in their paper. The correlation, close to unity indicates that a significant fraction of the Palladium found in extremely metal poor stars is built by the weak r-process.
As new detailed calculations have been performed for the synthesis of the light neutron-capture elements (see for example [8] , [7] , [3] , [13] , [2] and reference therein) , it would be very interesting to compute Galactic Chemical Evolution models including these new prescriptions and test them with our new results.
On the observational side, it would be important to continue the search of very metal poor stars with high [Sr/Ba] ratios in order to confirm our results. This task definitely requires a large amount of observing time as a large sample of stars needs to be observed in order to identify a few very metal poor stars with high [Sr/Ba] abundance ratio .
